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and OH-ions across biological membranes (Holland & Sherratt, 1972) . Some substituted diphenyleneiodonium derivatives also catalyse this exchange and inhibit the oxidation ofNADH-linkedsubstrates, theratios oftheseactivities differingforeachcompound (Gatley & Sherratt, 1974) . We decided therefore to compare the effects of diphenyleneiodonium and of some of its substituted derivatives on gluconeogenesis in isolated hepatocytes.
Hepatocytes were obtained essentially as described by Berry &Friend (1969) after perfusion of rat livers with media containing collagenase and hyaluronidase. These (about 5mg drywt./ml) were incubated at 30°C with shaking in 2.0ml of Krebs-Ringer bicarbonate solution, pH7.4 (Umbreit et al., 1964) , in an atmosphere of Oz+COz (95:5) with a gluconeogenic substrate. Samples were removed at 15 min intervals and added to ice-cold HCIO., (final concentration 3 %). Metabolites were determined enzymically in the supernatants. Gluconeogenesis from all substrates tested was inhibited to various extents by diphenyleneiodoniurn and its derivatives at 2 0~~ concentrations, although no pattern of inhibition was apparent ( Table 1) . A 50% inhibition of the rate of glucose synthesis from alanine was caused by 15 pM-diphenyleneiodonium and from dihydroxyacetone by 7.5 ,u~-2,4-dichlorodiphenyleneiodonium. However, gluconeogenesis from glycerol was consistently stimulated by up to 50 % by low ( 2 . 5 -5 . 0~~) concentrations of diphenyleneiodonium.
Inhibitions by diphenyleneiodonium of glucose synthesis from alanine were also accompanied by proportionate falls in the rate of urea synthesis and by falls in the ATP concentrations of up to 60 % in hepatocytes. Diphenyleneiodonium also caused a twofold increase in the lactate/pyruvate ratio.
These data support the conclusion of Holland et al. (1973) that inhibition by diphenyleneiodonium of NADH oxidation at site 1 of the respiratory chain of liver mitochondria causes a decreased rate of ATP synthesis which may account for the decreased rates of gluconeogenesis. However, Holland et al. (1973) found that glucose synthesis from dihydroxyacetone in 2-day-old rats was not inhibited by diphenyleneiodonium.
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Vol. 3 W W P Table 1 . Efects of diphenyleneiodonium and some of its ring-substituted derivatives on the rate of glucose synthesis by isolated rat hepatocytes Hepatocytes were incubated for 30min as described in the text, to establish their rate of glucose synthesis from various substrates; diphenyleneiodonium derivatives (dissolved in 50pl of dimethyl sulphoxide, which was shown to have no effect on the rate of gluconeogenesis) were then added to a final concentration of 2 0~~. The incubation was continued for a further 30min They suggested that inhibition occurred when the intramitochondrial use of ATP was necessary during gluconeogenesis. This is not the case in isolated hepatocytes, since gluconeogenesis from dihydroxyacetone or glycerol was inhibited by diphenyleneiodonium equally with gluconeogenesis from lactate or alanine. The diphenyleneiodonium derivatives probably inhibit similarly, since they all inhibit oxidation of NADH-linked substrates by liver mitochondria (Gatley & Sherratt, 1974) . Inhibition of gluconeogenesis is not apparently related to catalysis of the CI--OHexchange, since inhibitions by diphenyleneiodonium and by 2,4-dichlorodiphenyleneiodonium are comparable yet the latter derivative is 20 times more active in catalysing the CI--OH-exchange across the inner mitochondria1 membrane (Gatley & Sherratt, 
